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LONG-TERM GOAL

The long-term goal of this pregt is to obtaindnospheric profiles from ultraviolet remote sensing
of the ionosphere from orbitingape plafiorms.

SCIENTIFIC O BJECTIVES

Remote sensing of the nighttime ionosphere is a more straightforward precessd of the
absence of the complicationsrought about by daytime solar ultraviolet radiation. This,
therefore, constitutes the first ebjive of this investigation.

APPROACH

We first focus on the reconstruction of the topside ionosphere where the major ionsaame O
H". The H densities are expressed in terms 6fd@nsities by assuming a chemical equilibrium
condition (Hanson and Ortenburger, 1961). The intensity of k& @combination reaction at
different observation angles is then a linear combination of the altitudinal distribution of
[H][O “1?/[O]. The latter can be retrieved by matrix inversiom which the densities of 'QOH",

and e can be calculated sequentially.

WORK COMPLETED

A computer code to calculate the path matrix (path lenglaigh stratified layers at various
observation angles) given the altitude of the orbiting platform, has been written. The forward
model to calculate the expected nighttime emission inten§ities the G-e recombination as
seen from the orbiting platform has been cated.

A matrix inversion program in double precision BASIC has been incatpdr It has successfully
inverted path matrices of dimensions of up to at least 29x29. Standard Chapman profiles have
been reconstructed using the matrix inversatine which areccurate up tokout 1000 km.

RESULTS

The nightime intensity of the radiative recombination &feDat 91.1 nm as observed from 833
km altitude is calculated using therward model. Theeaaction rate is assumed to baix10
cm’/s (Dymond, et al., 1995). The standard Chapman profile is given by 3 gtarampeak
electron density N= 10 cmi®, altitude of the peak:z= 350 km; and atomic oxygen scale height
H = 60 km.

Parametric study of the intensity of radiation i Bl and N, are obtained for nadir angles
(complements of observatrion angles) between 66 deg and 73 deg. The peak intensity nadir angle
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translateslaout 1.1 deg for every 50 km increase @f Ehere is a slight but perceptible increase
in the peak intensity with.z The peak migrates to lower nadir angles with increasing H.

IMPACT/APPLICATION

Existing remote sensing methods for ionospheric profiles do not takeaauwount the H
densities. Faithful reconstruction of the far topside ionosphere is, therefore, not feasible at
present. The current study aims ¢éatify this situation.

TRANSITIONS

Several current and future ultraviolet remote sensing experiments to bectmzhty the U. S.
Naval Research Laboratoryillmonitor the bpnosphere on a continuous basis from orbiting
space pldbrms. The present study can find apations in these measurements.
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